Background Background The links between drug
The links between drug use and psychosis are of major aetiological use and psychosis are of major aetiological and prognostic significance.Psychosis and and prognostic significance.Psychosis and drug dependence frequently co-occur drug dependence frequently co-occur withinthe prison population, providing the withinthe prison population, providing the opportunity to study thislink more closely. opportunity to study thislink more closely.
Aims Aims To explore the relationship
To explore the relationship between psychosis and drug dependence between psychosis and drug dependence in a sample of prisoners. in a sample of prisoners.
Method Method Atotal of 3142 prisoners were
Atotal of 3142 prisoners were surveyed nationally, and structured clinical surveyed nationally, and structured clinical data were obtained from a subsample of data were obtained from a subsample of 503 respondents.Psychiatric assessment 503 respondents.Psychiatric assessment was based on the Schedules for Clinical was based on the Schedules for Clinical Assessment in Neuropsychiatry (version Assessment in Neuropsychiatry (version 1.0).Measures of amphetamine, cannabis, 1.0).Measures of amphetamine, cannabis, cocaine and heroin use and dependence cocaine and heroin use and dependence were obtained through self-report. were obtained through self-report.
Results

Results Logistic regression analyses
Logistic regression analyses indicated thatfirstuse of amphetamines or indicatedthatfirstuse of amphetamines or cocaine before the age of16 years and cocaine before the age of16 years and severe cannabis or cocaine dependence severe cannabis or cocaine dependence were related to an increased risk of were related to an increased risk of psychosis.In contrast, severe dependence psychosis.In contrast, severe dependence on heroin was associated with a reduced on heroin was associated with a reduced risk of this classification. risk of this classification.
Conclusions Conclusions Severe dependence on
Severe dependence on cannabis and psychostimulants is cannabis and psychostimulants is associated with a higher risk of psychosis associated with a higher riskof psychosis and isin contrastto severe dependence on and is in contrastto severe dependence on heroin, which has a negative relationship heroin, which has a negative relationship with psychosis. with psychosis.
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Severe mental illness and drug dependence Severe mental illness and drug dependence are a major burden within the criminal are a major burden within the criminal justice system and within the general health justice system and within the general health services. The links between drug use and services. The links between drug use and psychosis are therefore of significant psychosis are therefore of significant aetiological and prognostic interest. It is aetiological and prognostic interest. It is difficult to study this relationship outside difficult to study this relationship outside of clinical populations, as both psychosis of clinical populations, as both psychosis and severe drug dependence are unand severe drug dependence are uncommon. However, national data on psycommon. However, national data on psychiatric morbidity in prisoners suggest chiatric morbidity in prisoners suggest that within this population psychosis and that within this population psychosis and drug dependence are relatively widespread drug dependence are relatively widespread (Singleton (Singleton et al et al, 1998) . The prevalence of , 1998). The prevalence of psychosis and psychotic symptoms (i.e. psychosis and psychotic symptoms (i.e. having some symptoms but not meeting having some symptoms but not meeting criteria for association as functional psycriteria for association as functional psychosis) in the Office for National Statistics chosis) in the Office for National Statistics (ONS) household and prison surveys have (ONS) household and prison surveys have been compared elsewhere (further details been compared elsewhere (further details available from the author upon request). available from the author upon request). Although no differences were found in the Although no differences were found in the range of psychotic symptoms exhibited by range of psychotic symptoms exhibited by the two groups, estimated rates of functhe two groups, estimated rates of functional psychosis were over 10 times greater tional psychosis were over 10 times greater in the prison survey (52/1000 in the prison survey (52/1000 v. v. 4.5/1000; 4.5/1000; Singleton Singleton et al et al, 1998) . This paper examines , 1998). This paper examines the drug use and dependence characteristics the drug use and dependence characteristics of prisoners in England and Wales classified of prisoners in England and Wales classified with functional psychosis. with functional psychosis.
METHOD METHOD Sample Sample
All 131 prisons operational at the time of All 131 prisons operational at the time of the survey agreed to participate. The survey the survey agreed to participate. The survey was implemented in two stages (see Singlewas implemented in two stages (see Singleton ton et al et al, 1998 for a complete description of , 1998 for a complete description of the survey methods and protocol). The the survey methods and protocol). The Local Inmate Directory System (a database Local Inmate Directory System (a database of information on all current prisoners and of information on all current prisoners and held by all prisons) was used as the held by all prisons) was used as the sampling frame. The sampling fractions sampling frame. The sampling fractions used were: 1 in 34 male sentenced used were: 1 in 34 male sentenced prisoners; 1 in 8 male remand prisoners; prisoners; 1 in 8 male remand prisoners; and 1 in 3 female prisoners (both on and 1 in 3 female prisoners (both on remand and sentenced). Of the resulting remand and sentenced). Of the resulting 3563 selected prisoners, 3142 (88.2%) 3563 selected prisoners, 3142 (88.2%) completed a face-to-face interview with completed a face-to-face interview with trained ONS staff. Thirty-seven prisoners trained ONS staff. Thirty-seven prisoners agreed to participate but did not complete agreed to participate but did not complete the lengthy questionnaire; a further 5.6% the lengthy questionnaire; a further 5.6% ( (n n¼198) refused to participate and 118 198) refused to participate and 118 prisoners could not be contacted when the prisoners could not be contacted when the interview was scheduled to take place. Laninterview was scheduled to take place. Language difficulties excluded 53 inmates and guage difficulties excluded 53 inmates and 15 were judged to be too dangerous or 15 were judged to be too dangerous or disturbed to be interviewed. In the second disturbed to be interviewed. In the second stage, 1 in 5 interviewees ( stage, 1 in 5 interviewees (n n¼661) was 661) was invited to participate in a further detailed invited to participate in a further detailed interview containing the Schedules for interview containing the Schedules for Clinical Assessment in Neuropsychiatry Clinical Assessment in Neuropsychiatry (SCAN version 1.0; World Health (SCAN version 1.0; World Health Organization, 1992) . This interview was Organization, 1992) . This interview was administered by trained, clinically administered by trained, clinically qualified staff. This paper reports on data qualified staff. This paper reports on data collected from 503 (76.1%) of these collected from 503 (76.1%) of these second-stage respondents. Fifty prisoners second-stage respondents. Fifty prisoners (7.6%) refused to participate and the (7.6%) refused to participate and the remainder could not be contacted. Accordremainder could not be contacted. Accordingly, the present analysis is based only on ingly, the present analysis is based only on these 503 respondents, which is a random these 503 respondents, which is a random sub-sample of the prison survey sample. sub-sample of the prison survey sample.
Measures Measures
The interview included socio-demographic The interview included socio-demographic descriptors, daily living and social functiondescriptors, daily living and social functioning characteristics, stressful life events, ing characteristics, stressful life events, general health and service utilisation, as general health and service utilisation, as well as psychiatric morbidity. Background well as psychiatric morbidity. Background variables (such as age and ethnicity) were variables (such as age and ethnicity) were measured using a series of closed questions. measured using a series of closed questions. Questions also addressed criminal history Questions also addressed criminal history and the nature of particular stressful or and the nature of particular stressful or traumatic life experiences or events (such traumatic life experiences or events (such as homelessness or being in local authority as homelessness or being in local authority care as a child). care as a child).
Psychotic disorder Psychotic disorder
The presence of functional psychosis during The presence of functional psychosis during the year before the interview was assessed the year before the interview was assessed using diagnostic criteria for ICD-10 using diagnostic criteria for ICD-10 derived algorithmically from the SCAN derived algorithmically from the SCAN schedule (World Health Organization, schedule (World Health Organization, 1992) . Each type of psychotic phenomenon 1992). Each type of psychotic phenomenon (symptom) was rated individually in SCAN. (symptom) was rated individually in SCAN. As part of SCAN, clinicians rated whether As part of SCAN, clinicians rated whether such a phenomenon was attributable to such a phenomenon was attributable to acute toxic or withdrawal effects of alcohol acute toxic or withdrawal effects of alcohol or drug use. Codes that cover psychosis or drug use. Codes that cover psychosis categories were used. Respondents who categories were used. Respondents who were classed in any of the categories were classed in any of the categories F20-31 and F32-33 were grouped in the F20-31 and F32-33 were grouped in the category of 'any functional psychosis'. category of 'any functional psychosis'. Thus, all prisoners who met diagnostic Thus, all prisoners who met diagnostic criteria for psychotic disorder, including criteria for psychotic disorder, including schizophrenia, affective psychosis and schizophrenia, affective psychosis and drug-induced psychosis were included in drug-induced psychosis were included in our analyses. our analyses.
Substance use Substance use
In addition to questions on alcohol and In addition to questions on alcohol and cigarettes, respondents were asked to indicigarettes, respondents were asked to indicate which of a list of eight substances cate which of a list of eight substances (including solvents) they had ever used. (including solvents) they had ever used. For each drug, the age at first use was For each drug, the age at first use was recorded together with an estimate of the recorded together with an estimate of the total number of instances of use. For the total number of instances of use. For the purposes of the current analyses, this inforpurposes of the current analyses, this information was then transformed into binary mation was then transformed into binary variables to indicate first use before the variables to indicate first use before the age of 16 years and more than 100 age of 16 years and more than 100 occasions of use. occasions of use.
Dependence measures Dependence measures
Drug dependence was assessed using Drug dependence was assessed using questions based on the Diagnostic Interquestions based on the Diagnostic Interview Schedule (Robins & Regier, 1991) . view Schedule (Robins & Regier, 1991) . Dependence on cannabis, amphetamine, Dependence on cannabis, amphetamine, cocaine, heroin and non-prescribed cocaine, heroin and non-prescribed methadone was measured using five items: methadone was measured using five items: (a) daily use for 2 weeks or more; (b) a (a) daily use for 2 weeks or more; (b) a sense of need or dependence; (c) an inability sense of need or dependence; (c) an inability to abstain; (d) tolerance; (e) withdrawal to abstain; (d) tolerance; (e) withdrawal symptoms. The response period for these symptoms. The response period for these questions was the 12 months before startquestions was the 12 months before starting the current prison term. These questions ing the current prison term. These questions have also been used in the household survey have also been used in the household survey on psychiatric morbidity in Great Britain on psychiatric morbidity in Great Britain (Meltzer (Meltzer et al et al, 1995) , and were asked of , 1995), and were asked of the total ( the total (n n¼3142) prison sample (Single-3142) prison sample (Singleton ton et al et al, 1999) . In previous studies, for , 1999). In previous studies, for drugs other than cannabis, the ONS has drugs other than cannabis, the ONS has used a positive response to any of the five used a positive response to any of the five items to indicate dependence. It has been items to indicate dependence. It has been suggested that the first item does not suggested that the first item does not separate frequent recreational users of separate frequent recreational users of cannabis from 'dependent' individuals cannabis from 'dependent' individuals (Singleton (Singleton et al et al, 1998) . Consequently a , 1998). Consequently a threshold of at least two positive responses threshold of at least two positive responses was used to indicate cannabis dependence; was used to indicate cannabis dependence; a threshold of at least four positive rea threshold of at least four positive responses to the five items was used as a sponses to the five items was used as a criterion for 'severe' dependence. criterion for 'severe' dependence.
Hazardous alcohol use and dependence Hazardous alcohol use and dependence were measured using the Alcohol Use Diswere measured using the Alcohol Use Disorders Identification Test (AUDIT; Babor orders Identification Test (AUDIT; Babor et al et al, 1992) . The AUDIT has good sensi-, 1992). The AUDIT has good sensitivity and specificity in addition to contivity and specificity in addition to concurrent and predictive validity (Claussen current and predictive validity (Claussen & Aasland, 1993; Bohn & Aasland, 1993; Bohn et al et al, 1995; Coni-, 1995; Conigrave grave et al et al, 1995) . Although the AUDIT , 1995) . Although the AUDIT questionnaire usually assesses alcohol use questionnaire usually assesses alcohol use during the past 12 months, to harmonise during the past 12 months, to harmonise recall with the drug dependence measures recall with the drug dependence measures a response period of the 12 months before a response period of the 12 months before entering prison was used. entering prison was used.
Items on smoking were adapted from Items on smoking were adapted from those used in the Survey of the Physical those used in the Survey of the Physical Health of Prisoners in 1994 (Bridgwood Health of Prisoners in 1994 (Bridgwood & Malbon, 1995 and the Survey of Psychi-& Malbon, 1995) and the Survey of Psychiatric Morbidity among adults living in atric Morbidity among adults living in private households (Meltzer private households (Meltzer et al et al, 1995) . , 1995). One item (perceived difficulty of not One item (perceived difficulty of not smoking for a day, rated on a four-point smoking for a day, rated on a four-point scale) was used to indicate the extent of scale) was used to indicate the extent of nicotine dependence. nicotine dependence.
RESULTS RESULTS
Sample characteristics Sample characteristics
Of the 503 prisoners who participated, 394 Of the 503 prisoners who participated, 394 (78.3%) were male and the majority (418; (78.3%) were male and the majority (418; 83.1%) described their ethnic origin as 83.1%) described their ethnic origin as 'White'. Sixty per cent of the sample were 'White'. Sixty per cent of the sample were convicted and sentenced and 29.8% were on convicted and sentenced and 29.8% were on remand. Two-fifths (202; 40.2%) were in remand. Two-fifths (202; 40.2%) were in prison for the first time. The rest reported prison for the first time. The rest reported between 1 and 30 previous prison sentences between 1 and 30 previous prison sentences (mean (mean¼2.
4). 2.4).
Approximately 10% (48 participants) Approximately 10% (48 participants) of the study sample was classified through of the study sample was classified through SCAN interview as having 'any functional SCAN interview as having 'any functional psychosis' during the past year (this being psychosis' during the past year (this being the unadjusted percentage). Table 1 sumthe unadjusted percentage). Table 1 summarises the key characteristics of the remarises the key characteristics of the respondents and presents odds ratios (ORs) spondents and presents odds ratios (ORs) for functional psychosis, together with corfor functional psychosis, together with corresponding probability values and 95% responding probability values and 95% confidence intervals. confidence intervals.
There were few significant relationships There were few significant relationships between background variables and funcbetween background variables and functional psychosis. Prisoners aged over 40 tional psychosis. Prisoners aged over 40 years were less likely to have been classified years were less likely to have been classified with functional psychosis than those aged with functional psychosis than those aged [16] [17] [18] [19] [20] 0.11, P P5 50.05) . Those who 0.05). Those who reported that they had been homeless at reported that they had been homeless at some point in their lives were more than some point in their lives were more than twice as likely to have this classification twice as likely to have this classification than others (OR than others (OR¼2.64, 2.64, P P5 50.01). Similarly, 0.01). Similarly, inmates who had been in the care of the inmates who had been in the care of the local authorities at some point before the local authorities at some point before the age of 16 were twice as likely to have age of 16 were twice as likely to have functional psychosis (OR functional psychosis (OR¼1.99, 1.99, P P5 50.05). 0.05).
Psychoactive substance use Psychoactive substance use
Most of the sample (417 participants; Most of the sample (417 participants; 82.9%) were current cigarette smokers 82.9%) were current cigarette smokers and smoked an average of 15.4 cigarettes and smoked an average of 15.4 cigarettes a day (range 1-80). The risk of functional a day (range 1-80). The risk of functional psychosis was positively related to the psychosis was positively related to the perceived difficulty of not smoking for a perceived difficulty of not smoking for a day (OR day (OR¼1.44, 1.44, P P5 50.01). 0.01).
Seventy prisoners (13.9%) had not Seventy prisoners (13.9%) had not drunk alcohol during the year before drunk alcohol during the year before entering prison and so did not complete entering prison and so did not complete the questions on alcohol use. Among the the questions on alcohol use. Among the drinkers, there was no evidence for a signifdrinkers, there was no evidence for a significant relationship between AUDIT scores icant relationship between AUDIT scores and functional psychosis (OR for AUDIT and functional psychosis (OR for AUDIT score of score of 4 416 16¼1.56; NS). 1.56; NS). Inmates who had first used cannabis, Inmates who had first used cannabis, amphetamine, opiates or cocaine before amphetamine, opiates or cocaine before the age of 16 were at greater risk of functhe age of 16 were at greater risk of functional psychosis. In particular, early cocaine tional psychosis. In particular, early cocaine initiators were 5.5-times more likely to initiators were 5.5-times more likely to have this classification. Early users of have this classification. Early users of cannabis were twice as likely to suffer from cannabis were twice as likely to suffer from psychosis, and for amphetamines the odds psychosis, and for amphetamines the odds were tripled. were tripled.
Just under a third of the sample (164 Just under a third of the sample (164 participants; 32.6%) reported that they participants; 32.6%) reported that they had used at least one stimulant drug (i.e. had used at least one stimulant drug (i.e. amphetamines, cocaine powder or crack amphetamines, cocaine powder or crack cocaine) on over 100 separate occasions. cocaine) on over 100 separate occasions. Frequent users of these drugs were at Frequent users of these drugs were at greater risk of functional psychosis than greater risk of functional psychosis than those who had used less extensively. For those who had used less extensively. For example, for those who had used at least example, for those who had used at least one stimulant on over 100 occasions, the one stimulant on over 100 occasions, the risk of functional psychosis was more than risk of functional psychosis was more than double that of other interviewees double that of other interviewees (OR (OR¼2.25, 2.25, P P5 50.01). 0.01). Just over two-fifths (214; 42.5%) of the Just over two-fifths (214; 42.5%) of the inmates were classified as drug-dependent inmates were classified as drug-dependent and 146 (29%) reached the criteria for and 146 (29%) reached the criteria for 'severe' dependence for at least one drug. 'severe' dependence for at least one drug. Dependence and severe dependence were a Dependence and severe dependence were a significant risk factor for functional significant risk factor for functional psychosis for all drug types, with the exceppsychosis for all drug types, with the exception of heroin. The greatest risk was assotion of heroin. The greatest risk was associated with severe cocaine dependence ciated with severe cocaine dependence (OR (OR¼8.51, 8.51, P P5 50.001), followed by severe 0.001), followed by severe dependence on any stimulant drug dependence on any stimulant drug (OR (OR¼6.24, 6.24, P P5 50.001). Those classified as 0.001). Those classified as severely dependent on cannabis were also severely dependent on cannabis were also almost five times more likely to have a almost five times more likely to have a classification of functional psychoses classification of functional psychoses (OR (OR¼4.77, 4.77, P P5 50.001). 0.001).
Logistic regression Logistic regression
The relationship between dependence meaThe relationship between dependence measures (dependence and severe dependence) sures (dependence and severe dependence) and functional psychosis, while controlling and functional psychosis, while controlling for other variables listed in Table 1 , was for other variables listed in Table 1 , was examined by logistic regression analysis. examined by logistic regression analysis. Table 2 summarises the final model  Table 2 summarises the final model obtained (adjusted ORs, followed by obtained (adjusted ORs, followed by P P values and 95% confidence intervals). The values and 95% confidence intervals). The background variables had no significant background variables had no significant direct relationship with psychosis when direct relationship with psychosis when the level of dependence was controlled. the level of dependence was controlled.
Functional psychosis was predicted Functional psychosis was predicted strongly by severe cocaine dependence and strongly by severe cocaine dependence and severe cannabis dependence (adjusted OR severe cannabis dependence (adjusted OR for cocaine for cocaine¼7.11, 7.11, P P5 50.001; adjusted OR 0.001; adjusted OR for cannabis for cannabis¼3.26, 3.26, P P5 50.05). Instead of 0.05). Instead of drug dependence mediating all relationdrug dependence mediating all relationships between drug use and psychosis (as ships between drug use and psychosis (as might be expected), other drug use might be expected), other drug use measures were significant over and above measures were significant over and above any effect from drug dependence. For any effect from drug dependence. For example, having used cannabis over 100 example, having used cannabis over 100 times had a marginally significant negative times had a marginally significant negative association (adjusted OR association (adjusted OR¼0.46, 0.46, P P5 50.06) 0.06) with functional psychosis when severe with functional psychosis when severe cannabis dependence was controlled. In cannabis dependence was controlled. In other words, those who had used cannabis other words, those who had used cannabis on over 100 occasions but did not reach on over 100 occasions but did not reach the criteria for severe cannabis dependence the criteria for severe cannabis dependence were less likely to have psychosis. This were less likely to have psychosis. This apparent protective effect of having used apparent protective effect of having used cannabis at least 100 times is likely to be cannabis at least 100 times is likely to be confounded with the effect of (absence of) confounded with the effect of (absence of) severe cannabis dependence, because only severe cannabis dependence, because only two people who had not used at least 100 two people who had not used at least 100 times were categorised as severely cannabis times were categorised as severely cannabis dependent. Overall, 30% of the severe dependent. Overall, 30% of the severe cannabis dependence group had psychoses cannabis dependence group had psychoses compared with 8.2% of those who were compared with 8.2% of those who were not severely dependent on the drug. Within not severely dependent on the drug. Within the no-dependence group, 8.1% of those the no-dependence group, 8.1% of those who claimed to have used cannabis less who claimed to have used cannabis less than 100 times were classified as having than 100 times were classified as having psychosis. psychosis.
Although the amphetamine dependence Although the amphetamine dependence measures did not reach significance in the measures did not reach significance in the model, use of this drug before the age of model, use of this drug before the age of 16 almost tripled the likelihood of func-16 almost tripled the likelihood of functional psychosis. A similar relationship tional psychosis. A similar relationship was was evident for early cocaine use (adjusted evident for early cocaine use (adjusted OR OR¼2.83, 2.83, P P5 50.05) over and above the 0.05) over and above the increased risk attributable to severe cocaine increased risk attributable to severe cocaine dependence. dependence.
In line with the bivariate relationship In line with the bivariate relationship between severe heroin dependence and psybetween severe heroin dependence and psychosis (which did not reach significance), a chosis (which did not reach significance), a significant negative relationship was significant negative relationship was observed between these two variables when observed between these two variables when other drug dependencies were controlled. other drug dependencies were controlled. This indicates that individuals who reached This indicates that individuals who reached the criteria for severe dependence on heroin the criteria for severe dependence on heroin were significantly less likely to have a were significantly less likely to have a classification of functional psychosis classification of functional psychosis (adjusted OR (adjusted OR¼0.31, 0.31, P P5 50.05). There were 0.05). There were too few cases to measure interaction effects too few cases to measure interaction effects between heroin and cocaine severe depenbetween heroin and cocaine severe dependence even though 19 individuals reached dence even though 19 individuals reached the criteria for both. the criteria for both.
Participants who reported that it would Participants who reported that it would be difficult for them to go without smoking be difficult for them to go without smoking a cigarette for a whole day were slightly a cigarette for a whole day were slightly more likely to have a classification of funcmore likely to have a classification of functional psychosis (adjusted OR tional psychosis (adjusted OR¼1.33, 1.33, P P5 50.05) when other drug use measures 0.05) when other drug use measures were controlled. were controlled.
For all drug types examined, depenFor all drug types examined, dependence needed to be severe to show a direct dence needed to be severe to show a direct relationship with psychosis after adjusting relationship with psychosis after adjusting for other drug effects. It should be noted for other drug effects. It should be noted that the data were analysed with respect that the data were analysed with respect to cocaine use and dependence in general, to cocaine use and dependence in general, but the relationship between cocaine hydrobut the relationship between cocaine hydrochloride (or powder) and psychosis was chloride (or powder) and psychosis was consistently stronger than for crack consistently stronger than for crack cocaine. For example, when the logistic cocaine. For example, when the logistic regression model in Table 2 was re-run regression model in Table 2 was re-run with severe crack dependence entered sepawith severe crack dependence entered separately from severe cocaine powder depenrately from severe cocaine powder dependence, the adjusted ORs for each were 2.7 dence, the adjusted ORs for each were 2.7 and 11.3, respectively. and 11.3, respectively.
DISCUSSION DISCUSSION
Characteristics of the sample Characteristics of the sample
The characteristics of the sample and levels The characteristics of the sample and levels of substance use involvement and depenof substance use involvement and dependence were broadly similar to those redence were broadly similar to those reported in other studies of the UK prison ported in other studies of the UK prison population (Gunn population (Gunn et al et al, 1991; Maden , 1991; Maden et al et al, , 1991; Brooke 1991; Brooke et al et al, 1998) . In particular, , 1998). In particular, levels of psychosis were more than twenty levels of psychosis were more than twenty times what has been reported from surveys times what has been reported from surveys of the general adult population (Meltzer of the general adult population (Meltzer et al et al, 1995) . Similar (although less extreme)
, 1995). Similar (although less extreme) findings were reported by Brooke findings were reported by Brooke et al et al (1996) . A previous paper reported high (1996) . A previous paper reported high rates of dependence in both the prison rates of dependence in both the prison and the homeless populations and also high and the homeless populations and also high rates of psychosis in the homeless popurates of psychosis in the homeless population (Farrell lation (Farrell et al et al, 1998) . A substantial , 1998). A substantial proportion of the sample reported that they proportion of the sample reported that they had been homeless at some point in their had been homeless at some point in their lives and more than a quarter had spent lives and more than a quarter had spent time in local authority care. In the current time in local authority care. In the current sample, both were associated with higher sample, both were associated with higher risk of psychosis. The particularly high corisk of psychosis. The particularly high comorbidity between substance misuse and morbidity between substance misuse and psychosis in the prison population provided psychosis in the prison population provided the opportunity to examine associations bethe opportunity to examine associations between psychosis and dependence on specific tween psychosis and dependence on specific drugs in this paper. drugs in this paper.
Relationship between drug use, Relationship between drug use, dependence and psychosis dependence and psychosis Strong relationships between drug use and Strong relationships between drug use and psychosis were evident in the current psychosis were evident in the current sample. There is clear clinical evidence that sample. There is clear clinical evidence that amphetamines, cocaine and cannabis can amphetamines, cocaine and cannabis can result in an acute psychotic state that is result in an acute psychotic state that is indistinguishable clinically from other types indistinguishable clinically from other types of psychoses (Connell, 1958; Thornicroft, of psychoses (Connell, 1958; Thornicroft, 1990; Unnithan & Cutting, 1992; McGuire 1990; Unnithan & Cutting, 1992; McGuire et al et al, 1994) . There is a substantial literature , 1994). There is a substantial literature that examines links between cannabis use that examines links between cannabis use and psychosis. However, despite the and psychosis. However, despite the growth in cannabis use in the general popugrowth in cannabis use in the general population, no similar trends in the prevalence lation, no similar trends in the prevalence or incidence of psychosis have been or incidence of psychosis have been observed. In addition, there is little to observed. In addition, there is little to suggest that there has been a change in suggest that there has been a change in the average age at onset of psychosis, the average age at onset of psychosis, despite reasonable data indicating earlier despite reasonable data indicating earlier cannabis initiation. In a longitudinal study cannabis initiation. In a longitudinal study of Swedish conscripts, a positive link of Swedish conscripts, a positive link between cannabis use and subsequent debetween cannabis use and subsequent development of schizophrenia was noted velopment of schizophrenia was noted (Andreasson (Andreasson et al et al, 1989) . In contrast, , 1989). In contrast, Kwapil (1996) found that proneness to Kwapil (1996) found that proneness to psychosis at baseline predicted substance psychosis at baseline predicted substance misuse at follow-up, but no evidence for misuse at follow-up, but no evidence for the reverse relationship (substance misthe reverse relationship (substance misuse predicting subsequent psychosis). use predicting subsequent psychosis). Currently, the evidence suggests that Currently, the evidence suggests that cannabis can precipitate psychosis in people cannabis can precipitate psychosis in people vulnerable to developing psychosis. vulnerable to developing psychosis.
We found no evidence for a link beWe found no evidence for a link between hazardous alcohol use or dependence tween hazardous alcohol use or dependence and functional psychosis. Given previous and functional psychosis. Given previous reports that alcohol misuse is significantly reports that alcohol misuse is significantly related to increased risk of psychotic related to increased risk of psychotic experiences in both men and women (Tien experiences in both men and women (Tien & Anthony, 1990) , this finding is contrary & Anthony, 1990), this finding is contrary to expectations. However, it should be to expectations. However, it should be noted that data were not collected on noted that data were not collected on patterns of early involvement with alcohol patterns of early involvement with alcohol and early problematic drinking, which and early problematic drinking, which might correspond to our findings of might correspond to our findings of increased risk associated with early initiaincreased risk associated with early initiation into cannabis, amphetamine, cocaine tion into cannabis, amphetamine, cocaine and heroin use. It is possible that such early and heroin use. It is possible that such early use was associated with early and use was associated with early and problematic use of alcohol. problematic use of alcohol.
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Limitations Limitations
A number of limitations to the study need A number of limitations to the study need to be acknowledged. Although the sample to be acknowledged. Although the sample of prisoners was generated randomly, the of prisoners was generated randomly, the extent to which the findings can be generalextent to which the findings can be generalised to the wider population of adults in the ised to the wider population of adults in the UK is questionable. It is likely that the UK is questionable. It is likely that the heavy drug involvement with its attendant heavy drug involvement with its attendant criminality results in a larger drug-using criminality results in a larger drug-using sample in prison than would occur in a sample in prison than would occur in a sample of people with psychosis drawn sample of people with psychosis drawn from the general population. Prison could, from the general population. Prison could, therefore, filter adults who are prone to therefore, filter adults who are prone to both drug dependence and psychosis, thus both drug dependence and psychosis, thus increasing the observed effects. The prison increasing the observed effects. The prison sample could also be inclined to exclude sample could also be inclined to exclude cases where psychoses are non-drug related. cases where psychoses are non-drug related. Consequently, in the general population, the Consequently, in the general population, the significant relationships between drug use significant relationships between drug use and psychosis described here might be less and psychosis described here might be less prominent. The argument that the subjects prominent. The argument that the subjects found in this survey are not suffering from found in this survey are not suffering from mental illness but simply manifesting the mental illness but simply manifesting the toxic or withdrawal effects of drugs has toxic or withdrawal effects of drugs has been examined in detail in a separate study been examined in detail in a separate study comparing these with cases ascertained in comparing these with cases ascertained in the same way in the household (general) the same way in the household (general) population (details available from the population (details available from the author upon request). This showed that author upon request). This showed that delusions or hallucinations were clearly delusions or hallucinations were clearly rated by the clinical interviewers on SCAN rated by the clinical interviewers on SCAN as not being attributable to drug effects in as not being attributable to drug effects in approximately three out of four prisoners. approximately three out of four prisoners.
Early drug initiation and psychosis Early drug initiation and psychosis Table 1 shows that prisoners who first used Table 1 shows that prisoners who first used cannabis, amphetamine, cocaine or opiates cannabis, amphetamine, cocaine or opiates before the age of 16 are at greater risk of before the age of 16 are at greater risk of psychosis. Early drug initiation has been psychosis. Early drug initiation has been associated consistently with poorer longassociated consistently with poorer longterm developmental outcome, higher rates term developmental outcome, higher rates of substance use and dependence and of substance use and dependence and higher rates of psychiatric disorder higher rates of psychiatric disorder (Ferguson (Ferguson et al et al, 1996) . Although such out-, 1996) . Although such outcomes might be expected in samples with comes might be expected in samples with psychiatric and social disturbance, it is psychiatric and social disturbance, it is possible that the drug use further augments possible that the drug use further augments the risk to an already vulnerable individual. the risk to an already vulnerable individual. However, the fact that we did not find a However, the fact that we did not find a direct connection between psychosis and direct connection between psychosis and early cannabis use or early opiate use early cannabis use or early opiate use indicates that these links were explained indicates that these links were explained by other drug use and dependence variables by other drug use and dependence variables in the model. Nevertheless, early use of in the model. Nevertheless, early use of cocaine and amphetamines almost tripled cocaine and amphetamines almost tripled the risk of psychosis in addition to the the risk of psychosis in addition to the effect exerted by drug dependence. As effect exerted by drug dependence. As the current study was cross-sectional, it the current study was cross-sectional, it is possible only to speculate on the is possible only to speculate on the nature of this link. One interpretation is nature of this link. One interpretation is that individuals with a predisposition to that individuals with a predisposition to psychosis are more likely to use drugs psychosis are more likely to use drugs at an early age. Alternatively, a period at an early age. Alternatively, a period of special vulnerability to psychosis may of special vulnerability to psychosis may exist. exist.
Drug dependence and psychosis Drug dependence and psychosis
In simple comparisons, the age of drug In simple comparisons, the age of drug initiation for all drugs measured, the extent initiation for all drugs measured, the extent of stimulant use and dependence on of stimulant use and dependence on cannabis, cocaine and amphetamines were cannabis, cocaine and amphetamines were linked significantly to functional psychosis. linked significantly to functional psychosis. The logistic regression analyses indicated The logistic regression analyses indicated that the bivariate relationships between that the bivariate relationships between the majority of the drug-related variables the majority of the drug-related variables and functional psychosis were actually and functional psychosis were actually explained by associations with severe drug explained by associations with severe drug dependence. dependence.
The fact that severe dependence on The fact that severe dependence on cannabis and cocaine were associated cannabis and cocaine were associated positively with psychosis, whereas for positively with psychosis, whereas for heroin the relationship was negative, sugheroin the relationship was negative, suggests drug-specific effects. The relationship gests drug-specific effects. The relationship between psychosis and cannabis use has between psychosis and cannabis use has been widely documented (e.g. Hall, 1998; been widely documented (e.g. Hall, 1998; Tien & Anthony, 1990) as has a similar Tien & Anthony, 1990) as has a similar relationship between amphetamine use relationship between amphetamine use and psychosis (e.g. Connell, 1958; Murray, and psychosis (e.g. Connell, 1958; Murray, 1998) . However, although at the bivariate 1998). However, although at the bivariate level amphetamine use was significantly level amphetamine use was significantly related to functional psychosis, the current related to functional psychosis, the current analyses did not support a relationship analyses did not support a relationship between amphetamine dependence and between amphetamine dependence and psychosis once the effects of other drug psychosis once the effects of other drug dependences were controlled. This is dependences were controlled. This is unlikely to indicate that the relationship unlikely to indicate that the relationship between amphetamine use and psychosis between amphetamine use and psychosis has been overplayed. A possibility is that has been overplayed. A possibility is that there is a strong association between there is a strong association between cannabis dependence and amphetamine cannabis dependence and amphetamine dependence and that the type of amphetadependence and that the type of amphetamine commonly used (dexamphetamine) is mine commonly used (dexamphetamine) is often used in low concentration. This often used in low concentration. This relationship might be very different if users relationship might be very different if users were reporting consumption of high-purity were reporting consumption of high-purity methamphetamine, a similar drug that has methamphetamine, a similar drug that has recently gained popularity in countries such recently gained popularity in countries such as Thailand (Farrell as Thailand (Farrell et al et al, 2002) . , 2002). The belief that crack cocaine is more The belief that crack cocaine is more closely related to psychosis than depenclosely related to psychosis than dependence on cocaine powder was not dence on cocaine powder was not supported by these analyses. This is difficult supported by these analyses. This is difficult to explain, and there is no empirical to explain, and there is no empirical literature comparing the risks between literature comparing the risks between these substances. This issue merits further these substances. This issue merits further research. Overall, the current findings research. Overall, the current findings could suggest that, at least within prisoner could suggest that, at least within prisoner populations, dependence mediates effects populations, dependence mediates effects of other identifiable relationships with of other identifiable relationships with psychosis. In other words, increased risk psychosis. In other words, increased risk of psychosis could be attributable to of psychosis could be attributable to increased risk of drug dependence (within increased risk of drug dependence (within this high-dependence population). this high-dependence population).
In contrast, opioid and heroin depenIn contrast, opioid and heroin dependence appeared to be linked to a reduced dence appeared to be linked to a reduced risk of psychosis. One interpretation of this risk of psychosis. One interpretation of this finding is that the opioid class of drugs are finding is that the opioid class of drugs are not psychotogenic and therefore do not not psychotogenic and therefore do not increase the risk of psychosis. It seems increase the risk of psychosis. It seems unlikely that the opioids have any antiunlikely that the opioids have any antipsychotic effect other than a reduction in psychotic effect other than a reduction in levels of arousal and amelioration of symplevels of arousal and amelioration of symptoms. The depressant effects of opioids toms. The depressant effects of opioids could exacerbate affective symptoms as could exacerbate affective symptoms as well as affective-type psychosis. well as affective-type psychosis.
Policy implications Policy implications
Severe dependence on cannabis and psychoSevere dependence on cannabis and psychostimulants was associated with higher risk stimulants was associated with higher risk of psychosis whereas the opposite was true of psychosis whereas the opposite was true for severe dependence on heroin. The for severe dependence on heroin. The majority of substance misuse or addictionmajority of substance misuse or addictiontype services in the UK deal predominantly type services in the UK deal predominantly with users who are opioid-dependent with users who are opioid-dependent through the use of opiate agonist pharmathrough the use of opiate agonist pharmacotherapies. Those presenting for treatment cotherapies. Those presenting for treatment of cocaine, amphetamine or cannabis deof cocaine, amphetamine or cannabis dependence comprise less than 10% of the pendence comprise less than 10% of the overall activity reported to the Department overall activity reported to the Department of Health. However, our data suggest that of Health. However, our data suggest that these individuals are at greatest risk of psythese individuals are at greatest risk of psychosis and homelessness, and are generally chosis and homelessness, and are generally more socially vulnerable. more socially vulnerable.
Treatment implications Treatment implications
There are high levels of psychosis and high There are high levels of psychosis and high levels of drug dependence in the prison levels of drug dependence in the prison population. There is a need to develop population. There is a need to develop and expand approaches to the management and expand approaches to the management of such individuals and, in particular, to of such individuals and, in particular, to link them to appropriate types of link them to appropriate types of community-based treatments on release community-based treatments on release from prison. from prison.
A possible treatment model is to A possible treatment model is to provide structured psychosocial treatment provide structured psychosocial treatment delivered as part of a combined interdelivered as part of a combined intervention between generic mental health vention between generic mental health services and community-based addiction services and community-based addiction services. Outcome studies indicate poorer services. Outcome studies indicate poorer results from drug-dependent individuals results from drug-dependent individuals with psychiatric disorders. Experimental with psychiatric disorders. Experimental trials of such interventions are required in trials of such interventions are required in mental health settings if their application mental health settings if their application is to be fully developed. is to be fully developed.
Finally, it should be noted that much of Finally, it should be noted that much of the reported drug use and dependence was the reported drug use and dependence was not linked significantly to psychosis. Only not linked significantly to psychosis. Only factors such as early initiation and severe factors such as early initiation and severe dependence were related to increased risk. dependence were related to increased risk. It is important that we do not overestimate It is important that we do not overestimate the impact of drug use on psychotic the impact of drug use on psychotic disorders as we attempt to organise our disorders as we attempt to organise our services to respond to these complex services to respond to these complex problems. problems.
Singleton, N., Meltzer, H., Gatward, R., Singleton, N., Meltzer, H., Gatward, R., et al et al (1998) Severe cocaine dependence has the strongest effect for risk of psychosis, which suggests a need to communicate to vulnerable people the risks associated with suggests a need to communicate to vulnerable people the risks associated with cocaine consumption. cocaine consumption. Much of the reported drug use and dependence was not linked significantly to psychosis and caution is urged when assessing the impact of drug use on psychotic psychosis and caution is urged when assessing the impact of drug use on psychotic disorder. disorder.
LIMITATIONS LIMITATIONS
& & Respondents were drawn from the prison population and consequently the extent Respondents were drawn from the prison population and consequently the extent to which results could apply to the general adult population is unclear. to which results could apply to the general adult population is unclear. Prison may filter adults who are prone to both drug dependence and psychosis and consequently the observed effects would be increased. consequently the observed effects would be increased. Prison could possibly tend to exclude adults with psychoses relating to non-drug causes. causes.
